In this paper, we give a simple proof and a new generalization of the Hermite-Hadamard inequality for operator convex functions.
Introduction
If f : I → R is a convex function on the interval I, then for any a, b ∈ I with a = b we have the following double inequality
This remarkable result is well known in the literature as the Hermite-Hadamard inequality. For various generalizations, extensions, reverses and related inequalities, see [1] , [2] , [3] , [4] , and the references therein. Let A be a selfadjoint linear operator on a complex Hilbert space (H; ., . ). The Gelfand map establishes a * -isometrically isomorphism Φ between the set C(S p (A)) of all continuous functions defined on the spectrum of A, denoted S p (A), and the C * -algebra C * (A) generated by A and the identity operator 1 H on H as follows (see for instance [5, p.3] 
For any f, g ∈ C(S p (A)) and any α, β ∈ C we have
where f 0 (t) = 1 and f 1 (t) = t, for t ∈ S p (A). With this notation we define
and we call it the continuous functional calculus for a selfadjoint operator A.
If A is a selfadjoint operator and f is a real valued continuous function on S p (A), then f (t) ≥ 0 for any t ∈ S p (A) implies that f (A) ≥ 0, i.e., f (A) is a positive operator on H. Moreover, if both f and g are real valued functions on S p (A) then the following important property holds:
the operator order of B(H).
A real valued continuous function f on an interval I is said to be operator convex (operator concave) if
in the operator order of B(H), for all λ ∈ [0, 1] and for every bounded selfadjoint operators A and B in B(H) whose spectra are contained in I.
By the definition of above we can deduce the Hermite-Hadamard inequality for operator convex functions:
that holds for any operators A and B in B(H) whose spectra are contained in
I.
If f is an operator convex function on I, do there exist two operators l, L such that
The aim of this paper is to give an affirmative answer to this question. Firstly we give a simple proof of inequality (2).
Theorem 1.1 Let f : I → R be an operator convex function on the interval I. Then for any selfadjoint operators
A and B with spectra in I, the inequality (2) holds. [2] has proved a Hermite-Hadamard type inequality for operator convex function as follows:
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Theorem 1.2 Let f : I → R be an operator convex function on the interval I, then for any selfadjoint operators A and B with spectra in I , the following inequality holds
Secondly, we prove the following result: 
where , our result coincides with the inequality of Theorem 1.2. So we conclude that our results give an improvement of Theorem 1.2.
Corollary 1.4 With notations above, we have the following inequality
f ( A + B 2 ) ≤ sup λ∈[0,1] l(λ) ≤ 1 0 f ((1 − t)A + tB)dt ≤ inf λ∈[0,1] L(λ) ≤ f (A) + f (B) 2 ,(4)
Proof of the theorems
Proof of Theorem 1.3. Let f be an operator convex function, replacing B by C = λB + (1 − λ)A, applying (2), we get
